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Background The medial canthus is an important area in determining the impression of a 
person's facial appearance. It is composed of various structures, including canthal tendons, 
lacrimal canaliculi, conjunctiva, the tarsal plate, and skin tissues. Due to its complexity, medial 
canthal defect reconstruction has been a challenging procedure to perform. The contralateral 
paramedian forehead flap is usually used for large defects; however, the bulkiness of the 
glabella and splitting at the distal end of the flap are factors that can reduce the rate of flap 
survival. We reconstructed medial canthal defects using ipsilateral paramedian forehead flaps, 
minimizing glabellar bulkiness. 

Methods This study included 10 patients who underwent medial canthal reconstruction 
using ipsilateral paramedian forehead flaps between 2010 and 2012. To avoid an acute curve 
of the pedicle, which can cause venous congestion, we attempted to make the arc of the 
pedicle rounder. Additionally, the pedicle was skeletonized from the nasal root to the glabella 
to reduce the bulkiness. 

Results All patients had basal cell carcinoma, and 3 of them had recurrent basal cell 
carcinoma. All of the flaps were successful without total or partial flap loss. Two patients 
developed venous congestion of the flap, which was healed using medicinal leeches. Four 
patients developed epiphora, and 2 patients developed telecanthus. 

Conclusions Large defects of the medial canthus can be successfully reconstructed using 
ipsilateral paramedian forehead flaps. In addition, any accompanying venous congestion can 
be healed using medicinal leeches. 
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INTRODUCTION 

The medial canthus comprises the medial periorbital area, and 
it is present at a fixed distance from the facial midline. It is sup- 
ported by medial canthal tendons attached to the frontal process 
of the maxilla. The medial canthus is anatomically important be- 
cause the lacrimal puncta, through which tears flow, are located 



above and below the medial canthus, and the lacrimal canaliculi, 
which are linked to the lacrimal sac, are distributed in the medial 
canthus. In addition, it is easy to note a congenital deformity if 
the intercanthal distance is longer or shorter than normal. When 
certain diseases cause defects in the medial canthal area, the 
medial canthus requires reconstruction with the surrounding 
tissue so that it will have a normal shape and function. The com- 
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plications that must be overcome during the reconstruction of 
the medial canthus include cosmetic defects, which essentially 
accompany excess tear secretion, and mobile disability caused 
by abnormally thick skin [ 1 ] . 

If the defect caused by the excision of malignant skin cancer (a 
major cause of medial canthus skin defects) is large, the parame- 
dian forehead flap is preferred [2]. Reconstruction using a para- 
median forehead flap is performed by utilizing the contralateral 
supratrochlear artery as the pedicle because it has the merit of 
not being bent severely due to its large rotation arc. When this 
method is used, the nose dorsum can bulge because the pedicle 
crosses the upper nose. In order to prevent this, it is possible 
to cross above the skin as passing over a bridge [3]. However, 
a drawback of this method is that the area should be divided 
and adjusted after 2 to 3 weeks. Therefore, in this study, we ap- 
plied a paramedian forehead flap method utilizing the ipsilateral 
supratrochlear artery for medial canthus defect reconstruction, 
instead of a common paramedian forehead flap method that 
utilizes the contralateral supratrochlear artery. We dissected the 
subcutaneous tissue around the pedicle as much as possible 
and had the flap pass through the side of the nose, instead of the 
nose dorsum, so that the bulging of the nose dorsum would be 
minimized. We treated venous congestion by using medicinal 
leeches and observed the results. 

METHODS 

Study subjects 

The subjects of this study included 10 patients with medial can- 
thus skin defects who were admitted to this department and un- 
derwent operations between January 2010 and December 2012. 
These 10 patients had basal cell carcinoma, and 3 of them had 
recurrent basal cell carcinoma. The flap method used for all of the 
patients was the ipsilateral paramedian forehead flap method. 

Technique 

All of the patients underwent the operation under general 
anesthesia. When excising the lesion, the safety margin was 
expanded by > 5 mm and the absence of cancer cells at the mar- 
gin was confirmed by frozen biopsy. If the cross-section of the 
lacrimal punctum and lacrimal canaliculus was exposed during 
the excision, the boundary tissue was sutured with the lacrimal 
canaliculus buried inward. If the lacrimal sac was cut, the mu- 
cous membrane and flap were separated by burying and sutur- 
ing both ends of the lacrimal sac. 

The location of the supratrochlear artery was identified by us- 
ing Doppler ultrasound at the medial 1/3 of the ipsilateral supe- 
rior orbital rim. We tracked the path of the supratrochlear artery 



toward the forehead and marked the location where the last pul- 
sation was heard. The distance from the superior orbital rim to 
the forehead was measured as well as the distance from the su- 
perior orbital rim to the defect, and a flap with the same size and 
shape as the defect was designed. A zigzag-shaped incision line 
was designed from the superior orbital rim to the flap. The distal 
area of the flap was incised down to the subcutaneous fat layer, 
and the supraperiosteal layer was dissected so that the subcuta- 
neous tissue with relatively good vasculature would remain for 
skin grafting. After incising along the zigzag incision line from 
the flap toward the pedicle origin, we performed a sub dermal 
dissection of both sides up to 10 mm above the superior orbital 
rim while protecting the supratrochlear artery. At a location 10 
mm above the superior orbital rim, the dissection went under 
the periosteum so that the pedicle would remain between the 
subdermal plane and the infraperiosteal plane. Then the flap and 
pedicle were turned upside down, and the dissection proceeded 
carefully with a loupe so that the running of the supratrochlear 
artery could be identified, and the subcutaneous tissue around 
the pedicle was excised as much as possible. 

After elevating and setting the flap at the defect, the area where 
the zigzag sutured incision line was located above the pedicle 
was manipulated so that the pedicle would not receive pressure 
when the incised skin was sutured at a later time. To prevent he- 
matoma, drainage tubes were inserted. If the patient had many 
wrinkles, a wider range of the forehead donor site was dissected 
and the elongated skin was pulled for primary closure (Fig. l). 
If closure was not possible, a full-thickness skin graft was per- 
formed from the postauricular area (Fig. 2). At the recipient site, 
congestion by hematoma was prevented by inserting drainage 
tubes into the flap from 4 directions. 

RESULTS 

The patients were aged 49 to 83 years, and the mean age was 71 
years. There were 6 men and 4 women. The area of the defect 
was the right medial canthus in 6 patients and the left medial 
canthus in 4 patients. The mean interval from diagnosis of the 
disease to the operation was 18.5 months. All of the patients had 
basal cell carcinoma confirmed by biopsy (3 patients had recur- 
rent basal cell carcinoma). 

All of the patients underwent the operation under general an- 
esthesia, and the mean hospital stay was 12 days. All of the flaps 
survived, and there were no areas of total or partial necrosis. 
Two patients who showed venous congestion were treated using 
medicinal leeches. Four patients had epiphora, and 2 patients 
showed telecanthus > 3 mm farther from the midline than the 
normal side (Table l). 
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Fig. 1 . A case of primary closure 



(A) A 74-year-old man with basal cell carcinoma at the right medial 
canthus. Preoperative photograph. (B) Intraoperative photograph. (C) 
Immediate postoperative photograph. The donor site was dissected 
and the forehead donor site was dissected and primary closed. 




The mean size of the defect at the donor site was 5.6 cm 2 . Four 
patients had primary closure by dissecting the surrounding tis- 
sue, and 6 patients received full-thickness skin grafts from the 
postauricular area. All of the patients recovered without any 
severe complications such as wound dehiscence or flap necrosis. 

DISCUSSION 

The medial canthus, or the space between the eyes, determines 



Fig. 2. A case of full thickness skin graft 



(A) A 71 -year-old man with basal cell carcinoma at the right medial 
canthus. Preoperative photograph. (B) Intraoperative photograph. (C) 
Immediate postoperative photograph. A full thickness skin graft was 
performed from the postauricular area. 
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Table 1 . 


Patient characteristics 


(n = 10) 










Case 


Age (yr)/Sex 


Cancer type 


Defect size (cm 2 ) 


Donor healing 


Complications 


1 


72/F 


BCC 


5.4 


FTSG 




2 


78/F 


Recurred BCC 


4.0 


Primary closure 




3 


49/M 


BCC 


6.3 


FTSG 


Epiphora, telecanthus 3 ' 


4 


70/F 


BCC 


4.0 


Primary closure 


Venous congestion 


5 


83/F 


BCC 


5.7 


FTSG 


Epiphora 


6 


74/M 


Recurred BCC 


1.7 


Primary closure 




7 


74/M 


BCC 


3.0 


Primary closure 


Bone exposure b) 


8 


71 /M 


Recurred BCC 


4.0 


FTSG 


Venous congestion 


9 


68/M 


BCC 


5.9 


FTSG 


Epiphora 


10 


71 /M 


BCC 


16.0 


FTSG 


Epiphora, telecanthus 


BCC, basal cell carcinoma; FTSG, full thickness skin graft. 

a) >3 mm farther from the midline than the normal side; ^Complication of donor site. 



the first impression and even the character of an individual be- 
cause it is the first site that we gaze upon when we face another 
person. The distance of the vertical line running from the exact 
center of the nose to the medial canthus should ideally be identi- 
cal on both sides, and the medial canthi should be symmetrical. 
Excessive distance could be caused by a congenital abnormality 
or past trauma. 

As society ages and the number of aged individuals increases, 
the number of patients with various cancers is also increasing. 
Furthermore, there is an increasing trend in the number of pa- 
tients with skin cancer caused by ultraviolet radiation, including 
exposure to sunlight. Among the skin cancers occurring on the 
face of elders, basal cell carcinoma is the most common. In ad- 
dition, 86% of basal cell carcinomas occur on the face and 14% 
occur around the eyes [4]. 

When basal cell carcinoma occurs on the medial canthus, 
which is not a 2-dimensional structure like the forehead or 
cheek, the tumor and tissue around the lesion should be re- 
moved until there are no more cancer cells or tumor tissue. Fur- 
thermore, the surrounding structure might need reconstruction. 
At this time, tissues including the lacrimal punctum, lacrimal 
canaliculus, medial canthal ligament, lacrimal sac, caruncle, and 
a portion of the conjunctiva, may get damaged [5]. Epiphora 
caused by damage in the lacrimal punctum, lacrimal canaliculus, 
and lacrimal sac is an unavoidable complication. Injury to the 
lacrimal canaliculus leads to scarring and stenosis, which in turn 
can cause complete or incomplete obstruction of the canalicu- 
lus. A medial canthal tendon injury can also cause epiphora by 
disturbing the normal posteromedial pull of the lid. To mini- 
mize the injury to the lacrimal system, tumor resection was per- 
formed with a minimum safety margin around the eyelid, and 
the margin was confirmed by frozen biopsy. When a lacrimal 
canaliculus injury was suspected or its partial injury was identi- 
fied, a prophylactic nasolacrimal intubation was performed us- 
ing a Mini-monoka. When a direct defect to the lacrimal system 



was discovered, the boundary tissue was sutured with the lacri- 
mal canaliculus buried inward and a secondary reconstruction 
of the nasolacrimal system was planned after a follow-up period, 
however, no patient complained of epiphora to the extent that it 
interfered with daily life. 

If the distance from the midline of the face to the normal me- 
dial canthus and the distance from the midline of the face to the 
reconstructed medial canthus differ, the patient may experience 
telecanthus along with serious cosmetic issues and changes in 
the visual field. Therefore, the actual distance should be mea- 
sured, and the flap should be designed carefully during the 
reconstruction operation. Even in cases where a direct injury to 
the medial canthal tendon was discovered, instead of immediate 
repair of the canthal tendon, an epicanthoplasty during the fol- 
low-up period was planned, as immediate repair surgery could 
affect flap survival. 

In medial canthal reconstruction, various techniques using 
a local flap such as rhomboid flap, subcutaneous pedicle V-Y 
advancement flap, upper eyelid myo cutaneous flap from the 
ipsilateral or contralateral side, V-Y glabellar flap, forehead flap, 
and combinations of these flaps have been reported [2]. These 
procedures have advantages and disadvantages and are selected 
by surgeons according to the defect size, location, and donor site 
morbidity. Since the majority of the cases involve periosteum 
or bone exposure, difficulties with skin graft survival were ex- 
pected, and even if the skin graft took well, a significant depres- 
sion was expected with a poor cosmetic outcome. In addition, 
most cases had partial upper and lower eyelid defects and skin 
grafting after an eyelid defect would limit opening and closing 
eye motion. Taking into consideration these drawbacks of the 
skin graft, the flap surgery was the preferred procedure. V-Y-S 
plastic surgery was performed when the skin defect around the 
medial canthus was small. This had the advantage of a zigzag 
scar; however, this procedure cannot be applied when the defect 
is large [6]. The V-Y glabella flap method can be applied when 
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the lesion diameter is <15 mm. Because this method uses the 
wrinkles of the glabella; the donor site scar after reconstruction 
remains in linear form. Therefore; the V-Y glabella flap is recom- 
mended as a good method. If the lesion size is large ; it is possible 
to reconstruct the defect with the paramedian forehead flap 
method. 

The paramedian forehead flap method elevates the flap with 
the supratrochlear vessels and nerves. The supratrochlear artery 
rises from the supraorbital foramen toward the forehead under 
the periosteum. After it runs to the eyebrow above the perios- 
teum; it receives randomized vascularity at the intradermal layer. 
It is possible to design a flap in the desired shape from the center 
of the forehead after applying a linear incision line from the su- 
perior orbital rim to the forehead. 

A common method involves using the contralateral supra- 
trochlear artery across the exact center of the nose to minimize 
torsion and obstruction of the pedicle by an acute rotation arc. 
The drawback of this method is that the area between both sides 
of the medial canthus can bulge because of the pedicle running 
across the center of the nose. The pedicle crossing the skin of 
the nose like a tube requires other operations; including flap 
division; after 3 weeks. 

In order to overcome this drawback; a method was devised in 
which the paramedian forehead flap is elevated at the ipsilateral 
forehead; the supratrochlear artery and vein are skeletonized by 
removing as much unnecessary subcutaneous tissue around the 
pedicle as possible; and the defect is covered by passing through 
a tunnel under the skin. In many cases ; the arteries of the face 
do not clearly accompany the vena comitans. The path of the 
supratrochlear artery can be confirmed using Doppler ultra- 
sound; however, since the vein runs together with the artery in 
a separated state instead of as a clear vena comitans ; it is difficult 



Fig. 3. Postoperative photograph 



to completely skeletonize the artery and vein. 

If a 10-mm width of the surrounding subcutaneous tissue is 
elevated; focusing on the artery path; the venous circulation 
will be included in it. To remove the factors that compress the 
pedicle; a portion of subcutaneous tissue inside the subcutane- 
ous tunnel; which is on the path to the medial canthus defect; 
was excised. The flap will not have venous congestion when the 
flap is naturally located on the defect; therefore; we provided 
sufficient distance so that the flap would not receive tension. 
The medial canthus is closely attached to the medial canthal 
ligament; and it has a slightly pressed shape at the side of the 
nose. However, the forehead flap is thick; therefore; if the fore- 
head flap would be simply sutured to the defect in the medial 
canthus, it would be thicker than the outside eyelid; and the 
mobility of the upper and lower eyelids would be impaired. As 
a solution to this ; the distal part of the flap to be located at the 
medial canthus was made thin by removing the subcutaneous 
fat; and the bottom of it was fixed at the medial canthal tendon. 
In preparation for the possibility of the lid fissure becoming nar- 
rower due to scarring at a later time ; the incision was created 2 
mm longer than the lid fissure incision. 

Further, in order to prevent a union caused by scarring; the up- 
per and lower eyelid conjunctiva were sutured to each split su- 
praorbital and infraorbital rim of the flap. The suture line of the 
upper and lower eyelid and flap was oblique instead of vertical 
to prevent ectropion due to a vertical line scar. The patients ex- 
perienced no serious inconvenience in closing their eyes when 
the ratio of the flap to upper eyelid was 1 :4; however; if it was 
greater than that; the patients experienced epiphora because the 
lid fissure was always in an open state. 

When the flap was rotated while the pathway of the supra- 
trochlear artery and vein was not clear ; congestion was com- 



(A) Thirty-six- month postoperative photograph with eyes open. (B) Postoperative photograph with eyes closed. Severe flap bulkiness is not present. 

In 
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mon; however, congestion could be alleviated by applying me- 
dicinal leeches. When venous congestion occurred, stitches of a 
part of the thread suturing the flap were first removed to reduce 
the tension on the flap, and the congested flap was checked after 
1 hour. In the 2 cases in which congestion occurred, no improve- 
ment was found in the post-intervention observation, and leech 
application was necessary. To address venous congestion, Akan 
et al. [7] proposed a method for inducing continuous bleeding 
of the donor site under intravenous injection of heparin after 
harvesting a split thickness skin graft from a distal portion of the 
flap. A similar method involves laceration with a blade to induce 
continuous bleeding. Medicinal leech application is quite a good 
therapeutic approach when the congestion is temporary and the 
flap is not large [8] . In the case of a forehead flap, given the small 
flap size and low amount of bleeding required to relieve conges- 
tion, leech application is a very effective method. 

Because of the position of the flap close to the eye, care was 
taken to prevent the leech from migrating from the flap toward 
the eyeball, which could result in injury to the eyeball. To pre- 
vent the leech from approaching the eyeball, tapes were attached 
to the upper and lower eyelids, which were kept closed, and the 
eyelids were then covered with gauze. The leech application it- 
self lasted from 15 to 30 minutes, and continuous bleeding after 
leech application was ensured by covering the bleeding point 
with heparin-soaked gauze. 

Nasal dorsum bulging caused by the pedicle crossing the nasal 
dorsum was not obvious during the early period of the opera- 
tion, and the nose dorsum profile was able to retain its original 
shape. There was sensory loss at the forehead when a paramedi- 
an forehead flap method was used ipsilaterally or contralaterally; 
however, we sought the understanding of the patient by explain- 
ing the likelihood of this in advance. 

We left subcutaneous tissue, including the periosteum, at the 
donor site defect and applied the full-thickness skin graft above 
it. When the flap is elevated, leaving much tissue at the forehead 
has the advantage of reducing flap thickness and donor site de- 
pression, but is likely to impede circulation in the flap. Therefore, 



the first priority was given to flap survival, and only a part of the 
tissue above the periosteum was left. Follow-up observations 
confirmed considerable improvement in flap bulkiness (Fig. 3), 
and the forehead depression that occurred in some cases was 
acceptable to the patients because it had been explained to them 
preoperatively. 

In a few patients, necrosis or exposure of the bone occurred. 
One patient had bone exposure and skin loss at the donor site 
after a full-thickness skin graft. We removed the necrotic skin 
and dressed the area with Aquacel Ag (Convatec, Skillman, NJ, 
USA). After 4 weeks, we covered the bone-exposed area with 
epithelial cells regenerated from the surrounding normal skin. 
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